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(57) ABSTRACT

A parallelism control device applied to dual-shaft system for
fixing the parallelism of the rotary shafts and facilitating the
assembling process. The device includes an assembly of a
first and a second rotary shafts and a fixing unit capable of
providing torque effect. Each of the first and second rotary
shafts has a fixed section and a pivoted section mounted on an
electronic apparatus. The fixing unit has a substantially
C-shaped cross section and includes a first and a second
sections, a connection section in connection with the first and
second sections and a split between the first and second sec-
tions. The first and second sections and the connection section
are fixedly assembled with the pivoted sections of the first and
second rotary shafts so as to avoid deflection of the first and
second rotary shafts and fix the parallelism thereof.

12 Claims, 3 Drawing Sheets
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PARALLELISM CONTROL DEVICE APPLIED
TO DUAL-SHAFT SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to a parallelism
control device applied to dual-shaft system, and more par-
ticularly to a parallelism control device, which is assembled
with two rotary shafts of the dual-shaft system to help in
fixing the parallelism of the rotary shafts and provide torque
effect.

2. Description of the Related Art

There are various electronic apparatuses provided with
covers or display screens, such as mobile phones, notebooks,
PDA, and electronic books. The covers or display screens are
pivotally mounted on the electronic apparatuses via pivot pins
or rotary shafts, whereby the covers or display screens can be
freely rotated and opened/closed under external force.

In order to operate the display module (such as the screen)
and/or the apparatus body module of the electronic apparatus
in more operation modes and application ranges, a dual-shaft
mechanism is provided between the display module and the
apparatus body module, whereby the display module and/or
the apparatus body module can be operated in different opera-
tion modes by different rotational angles.

One end (or so-called pivoted end) of the rotary shaft
structure is generally assembled with a torque module com-
posed of multiple gaskets with through holes and recessed/
raised locating sections, frictional plates and springs. Two
ends of the rotary shafts are respectively fixedly assembled in
a case by means of retainer rings or retainer plates. The other
end (or so-called fixed end) of the rotary shaft structure is
mounted on the apparatus body module and display module
of the electronic apparatus. The springs cooperatively store
and release energy to rotate and locate the rotary shafts.
Basically, the structural design and assembling process of
such rotary shaft structure is relatively complicated and the
rotary shafts need to provide longer length for assembling
with the torque module. Moreover, the recessed/raised locat-
ing sections of the gaskets and the frictional plates are subject
to wear after a period of operation. This will affect the locat-
ing effect.

Also, when a user operates the display module of the appa-
ratus body module to rotate the same, the rotational action
force is applied to one end or fixed end of the rotary shaft to
make the rotary shaft rotate. In this case, the other end or the
pivoted end of the rotary shaft is likely to slightly deflect. As
a result, the electronic apparatus can be hardly smoothly
rotated and operated.

That is, the fixed end of the rotary shaft serves as a rota-
tional support point of the action force for rotating the elec-
tronic apparatus. This will make the other end or the pivoted
end of the rotary shaft deflected. As well known by those who
are skilled in this field, in order to solve the above problem, it
is necessary to assemble the retainer rings and the retainer
plates at two ends of the rotary shaft with the rotary shaft and
the case at high precision so as to keep the parallelism of the
two rotary shafts and solve the problem of deflection of one
end of the rotary shaft. Obviously, this will increase the dif-
ficulty in assembling and processing and thus increase the
manufacturing cost. This is not what we expect.

The conventional pivot pin structures or rotary shaft struc-
tures and the relevant connection components thereof have
some shortcomings in use and structural design that need to
be overcome. It is therefore tried by the applicant to provide
a parallelism control device applied to dual-shaft system to
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eliminate the shortcomings existing in the conventional
rotary shaft structure so as to widen the application range. For
example, in comparison with the conventional pivot pin struc-
tures or rotary shaft structures, the pivot pin or rotary shaft is
assembled with the fixing/control device. In response to the
rotation of the electronic apparatus, the fixing device can keep
the parallelism of the rotary shafts and minimize the possi-
bility of deflection of one end of the rotary shaft. Also, the
torque module composed of the gaskets, the frictional plates
and the springs is removed. The fixing/control device itself
can provide torque effect to simplify the structure and facili-
tate the assembling process of the pivot pin or rotary shaft
structure. Therefore, the length of the rotary shafts can be
shortened and it is no more necessary to assemble the com-
ponents of the rotary shaft structure at high precision.

SUMMARY OF THE INVENTION

It is therefore a primary object of the present invention to
provide a parallelism control device applied to dual-shaft
system for fixing the parallelism of the rotary shafts and
facilitating the assembling process. The parallelism fixing
device has a simplified structure and includes an assembly of
a first rotary shaft, a second rotary shaft and a fixing unit
capable of providing torque effect. Each of the first and sec-
ond rotary shafts has a fixed section and a pivoted section
mounted on an electronic apparatus. The fixing unit has a
substantially C-shaped cross section and includes a first sec-
tion in the form of a cantilever, a second section in the form of
a cantilever, a connection section in connection with the first
and second sections and a split between the first and second
sections. The first and second sections and the connection
section are fixedly assembled with the pivoted sections of the
first and second rotary shafts so as to avoid deflection of the
first and second rotary shafts due to external operational force
and fix the parallelism thereof.

In the above parallelism control device applied to dual-
shaft system, the fixing unit is defined with a central reference
axis. The first and second sections of the fixing unit always
provide an elastic action force toward the central reference
axis. The split permits the first and second sections to be
elastically biased.

In the above parallelism control device applied to dual-
shaft system, the pivoted sections of the first and second
rotary shafts are assembled with a link unit for synchronously
rotating the first and second rotary shafts. The pivoted sec-
tions of the first and second rotary shafts are formed with
drive sections drivingly engaged with the link unit. The first
and second sections and the connection section together
defining a belly section. The pivoted sections of the first and
second rotary shafts are fixedly assembled in the belly sec-
tion. The link unit is received in the belly section of the fixing
unit.

The present invention can be best understood through the
following description and accompanying drawings, wherein:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective assembled view of the parallelism
control device applied to dual-shaft system of the present
invention, showing the cooperation between the first and sec-
ond rotary shafts and the fixing unit;

FIG. 2 is a perspective exploded view of the parallelism
control device applied to dual-shaft system of the present
invention, showing the structural form of the first and second
rotary shafts and the fixing unit; and
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FIG. 3 is a plane sectional view of the parallelism control
device applied to dual-shaft system of the present invention,
showing that the fixing unit keeps the first and second rotary
shafts having a good parallelism and the first and second
sections of the fixing unit are elastically moved (expanded)
when the first and second rotary shafts are synchronously
rotated.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Please refer to FIGS. 1,2 and 3. According to a preferred
embodiment, the parallelism control device applied to dual-
shaft system of the present invention is assembled with an
electronic apparatus (such as a computer) for illustration pur-
poses. The parallelism control device includes a first rotary
shaft 10, a second rotary shaft 20 and a fixing unit 30, which
are assembled with each other. Each of the first and second
rotary shafts 10, 20 has a fixed section 11, 21 and a pivoted
section 12, 22. The fixed section 11 of the first rotary shaft 10
is connected with and disposed on a display module 71 (such
as a screen) of the electronic apparatus 70. The fixed section
21 of the second rotary shaft 20 is connected with and dis-
posed on an apparatus body module 72 of the electronic
apparatus 70.

As shown in FIGS. 1, 2 and 3, the fixing unit 30 is
assembled with the pivoted sections 12, 22 of the first and
second rotary shafts 10, 20. The fixing unit 30 is a casing
structure with two open ends. The fixing unit 30 has a sub-
stantially C-shaped cross section. The fixing unit 30 is defined
with a central reference axis 7. The fixing unit 30 includes a
first section 31 in the form of a cantilever, a second section 32
in the form of a cantilever, a connection section 35 in connec-
tion with the first and second sections 31, 32 and a split 33
positioned between the first and second sections 31, 32. With
the central reference axis y as a reference, the connection
section 35 is formed on one side of the fixing unit 30. The first
and second sections 31, 32 and the connection section 35
together define a belly section 34. The pivoted sections 12, 22
of the first and second rotary shafts 10, 20 are fixedly
assembled in the belly section 34.

In this embodiment, a link unit 40 is disposed between the
pivoted sections 12, 22 of the first and second rotary shafts 10,
20 for synchronously rotating the first and second rotary
shafts 10, 20. To speak more specifically, the pivoted sections
12, 22 of the first and second rotary shafts 10, 20 are formed
with drive sections 13, 23. The drive sections 13, 23 are
formed on the surfaces of the pivoted sections 12, 22 in the
form of spiral groove. Corresponding to the drive sections 13,
23, the link unit 40 is formed with an assembling hole 41. A
pin member 50 is assembled in the assembling hole 41. The
pin member 50 has two ends 51 protruding from the assem-
bling hole 41 of the link unit 40 and respectively inlaid in the
drive sections 13, 23.

In another preferred embodiment, two raised sections can
be directly formed at two ends of the link unit 40 and respec-
tively inlaid in the drive sections 13, 23.

As shown in the drawings, the link unit 40 and the pin
member 50 are enclosed in the belly section 34 of the fixing
unit 30. When a user operates and rotates the display module
71, the first rotary shaft 10 is driven and rotated to force the
link unit 40 to drive and rotate the second rotary shaft 20 and
the apparatus body module 72.

Asshown in FIGS. 1, 2 and 3, the pivoted sections 12, 22 of
the first and second rotary shafts 10,20 and the link unit 40 are
enclosed in the fixing unit 30. Two ends of the fixing unit 30
respectively cooperate with two restriction plates 55 and the
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4

fixing unit 30 and the restriction plates 55 are together

mounted in a case 60. Each restriction plate 55 is formed with

two perforations 56 for the pivoted sections 12, 22 of the first
and second rotary shafts 10, 20 to pass through. After the

pivoted sections 12, 22 of the first and second rotary shafts 10,

20 pass through the belly section 34 of the fixing unit 30, the

pivoted sections 12, 22 are assembled with the restriction

plates 55 and the case 60.

Itshould be noted that the pivoted sections 12, 22 of the first
and second rotary shafts 10, 20 are assembled with the restric-
tion plates 55 and the first and second sections 31, 32 and the
top end of the connection section 35 of the fixing unit touch
and abut against the inner wall face of the case 60 to serve as
the rotational support point of the pivoted sections 12, 22 of
the first and second rotary shafts 10, 20. In addition, the
pivoted sections 12, 22 are elastically enclosed in the fixing
unit 30, whereby the pivoted sections 12, 22 of the first and
second rotary shafts 10, 20 are elastically restricted to keep in
parallel to each other. Accordingly, every section of the first
and second rotary shafts 10, 20 is fastened, fixed or supported
to provide the rotational torque for the first and second rotary
shafts 10, 20. Therefore, when a user operates the display
module 71 or the apparatus body module 72 to drive and
rotate the fixed sections 11, 21 of the first and second rotary
shafts 10, 20, the parallelism of the first and second rotary
shafts 10, 20 can be kept stable without swinging. Moreover,
the first and second sections 31, 32 of the fixing unit 30 always
provide an elastic action force toward the central reference
axis v or one side 42 of the link unit. The split 33 permits the
first and second sections 31, 32 to be elastically biased.
Accordingly, the first and second sections 31, 32 of the fixing
unit 30 provide an elastic fixing mechanism as the conven-
tional torque module to help in locating the display module 71
or the apparatus body module 72 immediately after rotated.

The phantom lines of FIG. 3 especially show that when a
user rotates the display module 71 or the apparatus body
module 72 to drive the fixed sections 11, 21 of the first and
second rotary shafts 10, 20 to rotate under the transmission of
the link unit 40, the connection section 35 and the first and
second sections 31, 32 of the fixing unit 30 provide an elastic
(contraction) action force to press the link unit 40 so as to
keep the link unit 40 in the belly section 34 to transmit the
operation force of the user. This overcomes the problem of
loosening of the rotary shaft assembly in operation/rotation of
the electronic apparatus.

The parallelism control device applied to dual-shaft system
of the present invention has the following advantages:

1. The rotary shafts and the relevant components are rede-
signed and different from the conventional device in use
and operation form. In the conventional device, multiple
engaged gears are employed to transmit the operational
force or multiple gaskets and frictional plates and coopera-
tive springs are used to store or release energy. For
example, the pivoted sections 12, 22 of the first and second
rotary shafts 10, 20 are assembled with the fixing unit 30.
The fixing unit 30 has the first and second sections 31, 32
and the connection section 35 and the split 33 and the belly
section 34. When the electronic apparatus 70 is operated
and rotated, the parallelism of the rotary shafts can elasti-
cally keep fixed. In practice, during the rotation of the
rotary shafts, the deflection of one end of the rotary shaft is
minimized.

2. The pivoted sections 12, 22 of the first and second rotary
shafts 10, 20 and the link unit 40 can be easily fixedly
assembled with the first and second sections 31, 32 and the
connection section 35 and the belly section 34 of the fixing
unit 30 to form an elastic fixing structure as the torque
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module. Accordingly, the first and second rotary shafts 10,
20 (or the display module 71 and the apparatus body mod-
ule 72) can be immediately located after rotated. In con-
trast, the conventional device has a complicated structure
and is subject to wear and can be hardly smoothly synchro-
nously rotated. Also, the fixing unit 30 can be easily
assembled with the first and second rotary shafts 10, 20 so
that it is no more necessary to assemble the components of
the rotary shaft structure at high precision for keeping the
parallelism of the rotary shafts. Also, the length of the
rotary shafts can be shortened so that the difficulty in
assembling and processing the components is minimized
and the manufacturing cost is lowered.

In conclusion, the parallelism control device applied to the
dual-shaft system of the present invention is different from
and advantageous over the conventional device.

The above embodiments are only used to illustrate the
present invention, not intended to limit the scope thereof.
Many modifications of the above embodiments can be made
without departing from the spirit of the present invention.

What is claimed is:

1. A parallelism control device applied to dual-shaft sys-
tem, comprising:

a first rotary shaft;

a second rotary shaft; and

afixing unit capable of providing torque effect, the firstand

second rotary shafts being assembled with the fixing
unit, each of the first and second rotary shafts having a
fixed section and a pivoted section, the fixing unit being
a casing structure with two open ends, the fixing unit
being defined with a central reference axis, the fixing
unit including a first section, a second section and a split
positioned between the first and second sections, the
fixing unit further including a connection section on one
side of the central reference axis in connection with the
first and second sections, the first and second sections
and the connection section together defining a belly
section, the pivoted sections of the first and second
rotary shafts being fixedly assembled in the belly sec-
tion;

wherein the pivoted sections of the first and second rotary

shafts are assembled with a link unit for synchronously
rotating the first and second rotary shafts, the pivoted
sections of the first and second rotary shafts being
formed with drive sections drivingly engaged with the
link unit, the link unit being received in the belly section
of the fixing unit: and

the fixing unit has a substantially C-shaped cross section,

the first and second sections of the fixing unit being in
the form of a cantilever, whereby the first and second
sections of the fixing unit always provide an elastic
action force toward the central reference axis, the split
permitting the first and second sections to be elastically
biased.

2. The parallelism control device applied to dual-shaft
system as claimed in claim 1, wherein the drive sections are
formed on surfaces of the pivoted sections in the form of
spiral groove, corresponding to the drive sections, the link
unit being formed with an assembling hole, a pin member
being assembled in the assembling hole, the pin member
having two ends protruding from the assembling hole of the
link unit and respectively inlaid in the drive sections.

3. The parallelism control device applied to dual-shaft
system as claimed in claim 1, wherein the drive sections are
formed on surfaces of the pivoted sections in the form of
spiral groove, corresponding to the drive sections, two raised
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sections being formed at two ends of the link unit and respec-
tively inlaid in the drive sections.

4. The parallelism control device applied to dual-shaft
system as claimed in claim 1, wherein the fixing unit encloses
the pivoted sections of the first and second rotary shafts and
the link unit, two ends of the fixing unit respectively cooper-
ating with two restriction plates and the fixing unit and the
restriction plates being together mounted in a case, each
restriction plate being formed with two perforations for the
pivoted sections of the first and second rotary shafts to pass
through, after the pivoted sections of the first and second
rotary shafts pass through the belly section of the fixing unit,
the pivoted sections being assembled with the restriction
plates and the case.

5. The parallelism control device applied to dual-shaft
system as claimed in claim 2, wherein the fixing unit encloses
the pivoted sections of the first and second rotary shafts and
the link unit, two ends of the fixing unit respectively cooper-
ating with two restriction plates and the fixing unit and the
restriction plates being together mounted in a case, each
restriction plate being formed with two perforations for the
pivoted sections of the first and second rotary shafts to pass
through, after the pivoted sections of the first and second
rotary shafts pass through the belly section of the fixing unit,
the pivoted sections being assembled with the restriction
plates and the case.

6. The parallelism control device applied to dual-shaft
system as claimed in claim 3, wherein the fixing unit encloses
the pivoted sections of the first and second rotary shafts and
the link unit, two ends of the fixing unit respectively cooper-
ating with two restriction plates and the fixing unit and the
restriction plates being together mounted in a case, each
restriction plate being formed with two perforations for the
pivoted sections of the first and second rotary shafts to pass
through, after the pivoted sections of the first and second
rotary shafts pass through the belly section of the fixing unit,
the pivoted sections being assembled with the restriction
plates and the case.

7. The parallelism control device applied to dual-shaft
system as claimed in claim 1, wherein the fixed sections of the
first and second rotary shafts are connected with and disposed
on an electronic apparatus, the electronic apparatus including
a display module and an apparatus body module, the fixed
section of the first rotary shaft being connected with and
disposed on the display module, while the fixed section of the
second rotary shaft being connected with and disposed on the
apparatus body module.

8. The parallelism control device applied to dual-shaft
system as claimed in claim 2, wherein the fixed sections of the
first and second rotary shafts are connected with and disposed
on an electronic apparatus, the electronic apparatus including
a display module and an apparatus body module, the fixed
section of the first rotary shaft being connected with and
disposed on the display module, while the fixed section of the
second rotary shaft being connected with and disposed on the
apparatus body module.

9. The parallelism control device applied to dual-shaft
system as claimed in claim 3, wherein the fixed sections of the
first and second rotary shafts are connected with and disposed
on an electronic apparatus, the electronic apparatus including
a display module and an apparatus body module, the fixed
section of the first rotary shaft being connected with and
disposed on the display module, while the fixed section of the
second rotary shaft being connected with and disposed on the
apparatus body module.

10. The parallelism control device applied to dual-shaft
system as claimed in claim 4, wherein the fixed sections of the
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first and second rotary shafts are connected with and disposed
on an electronic apparatus, the electronic apparatus including

a display module and an apparatus body module, the fixed
section of the first rotary shaft being connected with and
disposed on the display module, while the fixed section ofthe 5
second rotary shaft being connected with and disposed on the
apparatus body module.

11. The parallelism control device applied to dual-shaft
system as claimed in claim 5, wherein the fixed sections of the
first and second rotary shafts are connected with and disposed 10
on an electronic apparatus, the electronic apparatus including
a display module and an apparatus body module, the fixed
section of the first rotary shaft being connected with and
disposed on the display module, while the fixed section of the
second rotary shaft being connected with and disposed on the 15
apparatus body module.

12. The parallelism control device applied to dual-shaft
system as claimed in claim 6, wherein the fixed sections of the
first and second rotary shafts are connected with and disposed
on an electronic apparatus, the electronic apparatus including 20
a display module and an apparatus body module, the fixed
section of the first rotary shaft being connected with and
disposed on the display module, while the fixed section of the
second rotary shaft being connected with and disposed on the
apparatus body module. 25

#* #* #* #* #*



